As the employer body for technology skills, e-skills UK is privileged to work with tech employers of all sizes and types. No-one who is fortunate enough, as I am, to visit employer premises on a regular basis, will be surprised by the contents of this report -a simple glance around will invariably confirm that men are significantly in the majority in tech workplaces.
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Background
IT & Telecoms is central to the UK economy and a key source of competitiveness for all sectors; opening up new markets, increasing performance and driving productivity. The IT & Telecoms industry alone represented an annual gross value added (GVA) of £75 billion in 2012 1 -approximately 8 per cent of the UK total in that year 2 , whilst the continued adoption and exploitation of ICT having the capacity to generate an additional £47 billion of GVA to the UK economy over the next five to seven years 3 .
IT also accounts for a significant proportion of UK employment and in 2013 there were just under 1.4 million people working either within the IT industry sector or in IT roles within other parts of the economy (753,000 in the IT industry and 643,000 IT professionals working in other industries) 4 . These are the people upon which the 29.7 million employees who use IT in their daily work rely upon for the creation, implementation and operation of systems, services and communications, forming the backbone of companies across the UK.
The gender divide starts early in the ICT education system. Lower female participation rates exist at GCSE level, the gap increases at A-Level and continues in Higher Education and into the IT professional workforce. The lack of females taking IT related qualifications directly impacts upon the proportion of females that are employed today as IT specialists. Interestingly, although females taking IT related qualifications in Secondary Education are low in number, they consistently outperform their male counterparts and the supposition is therefore that if females were more inclined to participate in IT careers then the pool of talent available to IT employers might improve noticeably. Female participation rates at A-Level and in Higher Education across the majority of STEM subjects fall short of averages seen across all subjects; the notable exception is biological sciences.
Given that the trend in the under representation of females throughout ICT education and careers has been predominately downwards for some years, it suggests that this situation is likely to worsen further -unless there are some significant and meaningful interventions. The gender imbalance throughout ICT education must be rectified if the UK is to meet both the current demand and the continuing future growth of the IT professional workforce over the next decade. e-skills UK's recent employment forecasts work, in partnership with Experian, indentified that there is a need for around 129,000 new entrants a year into IT & Telecoms specialist job roles through to 2015, with a minimum of around 22,600 (17.5 per cent) likely to be filled by people joining from education 5 .
This document provides details of participation rates and trends by gender from Secondary Education through into the IT workforce. International comparisons by gender in IT occupations and the IT sector as well as an evaluation across other STEM 6 subjects are made, investigating whether the low representation levels of females is a problem limited just to the IT workforce in the UK or is an issue that needs to be addressed throughout STEM subjects and across the globe.
Key Messages
Workforce representation
• From an already low base, female representation within both the IT professions and the IT sector have declined slightly over the past 10 years • By 2013, of 1,129,000 people working as IT specialists in the UK, less than one in six (16%) were women • Of the 753,000 people working in the IT sector at this time, just one in five (20%) were women • In 2013, within the IT sector itself little more than one in ten (11%) IT specialists were women • The proportion of women working as self-employed IT specialists has more than doubled in the past decade • Just under one in five (18%) of females working as IT specialists were employed on a part-time basisa figure well below that for other occupations • Women are much more likely to hold technician/engineer grade positions than men (34% vs. 20% respectively) and less likely to be working in 'professional' (primarily development related) occupations (46% vs. 57%) • Female representation within IT specialist roles is higher within the devolved nations than in the UK as a whole (19% vs. 16%) • A comparison with other EU15 nations reveals the level of female representation in IT positions within the UK is slightly below the norm
Higher education
• Across all subjects in Higher Education in 2013, females accounted for 57% of UK domiciled applicants and 55% of acceptances. By stark contrast, in Computer Sciences (Group I) subjects, females made up just 12% of applicants and 13% of acceptances • Across science, technology, engineering and mathematics (STEM) subjects, females accounted for, on average, just 34% of applicants and 35% of acceptances (UK domicile), with these proportions dropping to as low as 11% and 12% respectively for engineering and 12% and 13% for Computer Sciences • In 2012, across all subjects, females accounted for 59% of UK domiciled qualifiers (first degree, foundation degree, post graduate degree and other). In contrast, females accounted for just 18% of qualifiers from all Computer Sciences/IT related HE courses
Secondary education
• The proportion of females who sat an IT related GCSE in 2013 was 44% (51% for all GCSE courses), a decrease of 3 percentage points compared to 2012 • 76.3% of females compared to 69.2% of males who took an IT related (ICT and Computing) full course GCSE were awarded A*-C at GCSE level • In 2013 females accounted for just 6.5% of those taking Computing A-Level, a decline of 1.5 percentage points compared to 2012 • Females, although fewer in number, continue to outperform their male counterparts and at Computing and ICT A-Levels
Qualifications and earnings
• Just over two thirds (69%) of female IT specialists held some form of HE qualification in 2013 -a proportion equal to that of their male counterparts but much higher than that observed for either women or men within the wider workforce • At £640 per week, the median gross weekly rate of pay for female IT specialists 7 was 16% (£120) less than the comparison figure for men working in IT roles (£760) and the recorded level of pay for women IT roles has been consistently below that of male IT specialists in each of the past 10 years 7. Full-time permanent employees
International comparisons
• Gender imbalance in both the IT industry and in IT occupations is an issue to all EU15 nations • Female representation in these industries/occupations is lower in the UK than the EU 15 average 3.0 The representation of females in the IT workforce
Employment numbers and trends
Latest estimates from the ONS show there to have been 176,000 women working as IT specialists in the UK during 2013 -just under one in six (16%) of all those working in such roles at that time (1,129,000 people in total). The number of women working in IT positions has grown dramatically over the past 10 years, and at 16%, the level of employment growth for the 2003-13 period was almost three times that recorded for the UK workforce as a whole (6%) . Source: e-skills UK analysis of data from the ONS Labour Force Survey (four quarter averages)
Growth in the number of male IT specialists was however, still greater over the past ten years (27%) and as a result the proportion of women relative to men in such positions had declined slightly from 17% in 2003 to 16% in 2013.
Employment characteristics
Permanency of employment
As with male IT specialists and workers (of both sexes) in other occupations, only a small proportion of female employees working in IT roles were working under temporary contracts in 2013 (6% of female IT specialists and 7% of female employees more generally). of cases (33%) was this due to them being unable to find a permanent position -a proportion only slightly higher than that reported by male employees working as IT specialists (29%) and one significantly lower than that recorded for temporary employees within the workforce as a whole (i.e. 38%) 8 .
Contractual status
As with male IT specialists, by far the majority of women working in IT roles (i.e. 90% or 158,000) during 2013 were employees and this has always been the case for those working in IT and other occupations (again as with male workers). At one in ten or 10%, the incidence of self-employment amongst female IT specialists in 2013 was also similar, though slightly below that for males working in IT roles (13%), though over much of the previous decade self-employment amongst male IT specialists has been running at around 2/2.5 times the level recorded for women in such professions. Source: e-skills UK analysis of data from the ONS Labour Force Survey (four quarter averages)
Hours of work
Amongst female IT specialists working as employees in the UK during 2013, just under one in five (18%) are thought to have been working on a part-time basis. This is well below the overall figure for female employees in the workforce (42% of which were working part-time), but conversely much greater than the comparison figure for male employees in the workforce (12%) and, more specifically, male employees working as IT specialists at that time (2%). In general, the incidence of part-time working was much higher amongst IT specialists working on a selfemployed basis than those working as employees, and again, still more so amongst females than males (with comparison figures of 52% and 14% respectively in 2013). When asked why they had taken up part-time, as opposed to full-time positions, virtually all female IT specialist employees stated that it was because they did not want a full-time post -a higher percentage than for female employees working part-time as a whole (73%). By contrast, only one in six (60%) male employees working part-time as IT specialists were doing so as they were unable to find full-time work and less than one in four (37%) males working part-time in total (employees). Source: e-skills UK analysis of data from the ONS Labour Force Survey (four quarter averages)
As illustrated in the table above, female IT specialists working as employees and on a full-time basis worked an average of 40 hours a week during 2013 -2 hours more than their basic hours but still two hours less than their male counterparts (who not only contracted to work longer hours but also worked longer hours overall). By contrast female part-timers tended to work longer hours than males whether employed in IT or other occupations and with respect to both their basic and total weekly hours.
Nature of employment
An analysis of IT employment by occupation reveals that female IT specialists are much more likely to hold technician/engineer grade positions than men (34% vs. 20% respectively working as either Operations or User Support Technicians) and less likely to be working in 'professional' (primarily development related) occupations (46% vs. 57%) 9 . Though the proportion of female IT staff working in Director/Managerial positions also appears lower than that for their male counterparts, perhaps surprisingly, the difference is relatively small by comparison (i.e. 20% for women compared with 23% for men during 2013).
9. The definition of 'professional' roles in this context differs from that given by ONS in that it does not include 'specialist IT managers' which are combined with IT directors to form a 'managerial level grouping' Source: e-skills UK analysis of data from the ONS Labour Force Survey (four quarter averages)
Though the proportions of female (and male) IT employees working in different occupational groups have fluctuated considerably over the past decade, overall, the employment distribution within the groups for which data is available was broadly the same at the beginning/end of the ten year period.
Employer characteristics
Size of employer
More than half (56%) of all female IT staff were employed within micro firms or SMEs (small and medium sized enterprises) in 2013 and in comparison with male IT specialists they were slightly more inclined to be working in businesses of a smaller size (i.e. micro/small) . Though the proportion of male IT staff working in firms of this size was much the same (58%) it is interesting to note that, for the wider workforce, micro businesses/SMEs are a much more important source of employment, accounting for just over 73% of all employees working in the UK at that time. Source: e-skills UK analysis of data from the ONS Labour Force Survey (four quarter averages)
Location of employer
Like males working in IT, female IT specialists are most likely to be found working in London/the South East of England and in both cases the proportion working in this area appears well above that for workers more generally (i.e. 41% of male/female IT specialists compared with 28% of workers as a whole) 11 . As a proportion of all IT specialists in the region however, females were best represented within the devolved nations where they accounted for 19% on average of all those working in IT roles. Conversely at just 14%, representation of women in IT roles was lowest within the East of England and two full percentage points below the national average (16% for the 2011-13 period). 
Industry of employment
It is perhaps unsurprising to find that an analysis of ONS workforce data shows a large proportion of IT specialists in the UK (43%) working within the IT sector itself and that this observation is still more pronounced for self-employed IT specialists (72% of which work in the IT sector compared with 39% of employees). What is surprising however, is that the incidence of IT specialists working in the IT sector varies so dramatically with gender, either when considering the employment patterns of this group as a whole (31% of all female IT specialists work in the IT sector compared with 45% of all male IT specialists), or, when focussing upon employees/self-employed workers in particular (i.e. 57% of female IT specialists that are self-employed work in the IT sector compared with 75% of self-employed males in such roles whilst comparison figures for employees are 28% for females and 41% for males).
Perhaps the most alarming finding from this analysis of employment by sector however is that, of the 486,000 IT specialists working in the IT sector in 2013, just 54,000 (11%) were women. Source: e-skills UK analysis of data from the ONS Labour Force Survey (four quarter averages)
Outside of the IT sector itself, other key sectors of employment for female IT specialists include were Banking and finance (home to 23% of female workers in such roles) and the Public sector (22%). Again this finding was interesting in that, (outside IT) though the distribution of male/female IT specialists is broadly in line, the proportion of female IT specialist working in Public sector organisations is almost double that for males (12%).
Employee characteristics 3.4.1 Age
At 39, the average age for female IT specialists working in the UK in 2013 was one year less than that of men working in IT roles at that time and two years less than the average for all UK workers. Like their male counterparts, female IT specialists working as employees tended to be slightly younger than those in selfemployment with average ages of 39 and 42 respectively for female IT specialists and 39 vs. 44 for males.
Compared with the wider workforce, the proportion of IT specialists (male and female) aged 16-24 is extremely low though this will, at least in part, be due to the nature of the occupations in question (i.e. IT specialists are skilled roles requiring a degree of experience/higher qualifications whilst the figure for the whole workforce will include both skilled and unskilled positions). Source: e-skills UK analysis of data from the ONS Labour Force Survey (four quarter averages)
Ethnicity
One in five (20%) of female IT specialists are considered to be from 'non-white' ethnic groups, a higher proportion than that for male IT specialists (15%) and when compared with the workforce as a whole (10%). Amongst these 'non white' female IT specialists, just over half (52%) classed themselves as 'Indian' .
Disability
Just under one in ten female IT specialists (9%) stated that they had a 'work limiting disability' and/or a disability as described by the Disability Discrimination Act (DDA) in 2013 -a slightly lower proportion than that relating to either male IT specialists (10%) or those within the workforce more generally (13% Though the focus of this section is on IT related degrees, it should be noted that employers of IT staff also look to graduates from other disciplines when seeking to fill IT positions at graduate entry level as this is seen to provide a healthy mix in the workforce. Additionally, there is no assumption that all students on IT related degrees should necessarily wish to enter the sector; as with other degrees, many students may choose these disciplines because of their interest in the subject area, not necessarily that they have decided on a career in this discipline.
Applicants to IT related Higher Education courses
Changes in the Joint Academic Coding System (JACS) that took place in 2012 mean that data for IT related applicants and accepts, now in JACS3 Group I, cannot be compared directly with previous years.
The number of UK domiciled applicants to IT related courses decreased steadily from 2002 to 2007 and then increased year on year to 2011 after which the new JACS codes were introduced. In 2013 there was a total of 20,740 UK domiciled applicants to Computer Sciences courses (Group I), an increase of 10% compared to 2012. By comparison, the number of UK domiciled applicants to all HE courses in the UK increased by 3% over the same period.
The degree choices of young people do not appear to be supporting the growth of the IT workforce. This is still more apparent when comparing trends in workforce growth with those relating to applicant numbers. Whilst the UK IT professional workforce grew by 27% over the period 2002 to 2013, the number of applicants to IT related HE courses declined by 9% as illustrated in Figure 7, 
Female representation in Higher Education
Applicants and acceptances on HE courses
Across all subjects in Higher Education in 2013, females accounted for 57% of UK domiciled applicants and 55% of acceptances. By stark contrast, in Computer Sciences (Group I) subjects, females made up just 12% of applicants and 13% of acceptances.
The proportion of female applicants for Computer Sciences/IT related HE courses remained static for the past two years at 12% but the proportion of acceptances that were female decreased by one percentage point from 14% to 13%. As is the case with A-Levels, (see Figure 18 ), the Biological Sciences group was the only STEM subject group where female participation rates were comparable to the average seen across all subjects. 
Higher Education qualifiers in Computer Sciences/IT related subjects
Qualifiers data provides an estimation of the potential pool of graduates in each discipline that could enter the labour market. It takes between three and four years to complete a Higher Education course so any changes in numbers of acceptances onto HE courses will affect the number of qualifiers three to four years later. In 2012, across all subjects, females accounted for 59% of UK domiciled qualifiers (first degree, foundation degree, post graduate degree and other). In contrast, females accounted for just 18% of qualifiers from all Computer Sciences/IT related HE courses. Since 2008 the gap between the genders has widened by three percentage points. The number of female qualifiers has fallen by 28% over this time period, 15 percentage points more than the fall in the number of male qualifiers. Figure 12 shows the gender breakdown for each level of qualification and Table 4 shows that, in 2012, IT related post graduate courses had the largest proportion of females (22%) and that first degree qualifiers had the smallest proportion (16%) across all IT related courses.
Figure 12: Number of UK domiciled qualifiers from IT related HE courses by level of qualification, 2012
Source: e-skills UK analysis of data from HESA 
Higher Education qualifiers in STEM subject
Low female representation levels in STEM subjects (excluding Group C Biological Sciences) at A-Level ( Figure 18 ) and in Higher Education applicants and accepts (Figure 10 ) has filtered through and affected the proportion of female qualifiers from Higher Education STEM subjects. Across STEM subjects in 2012, 40% were female, 19 percentage points lower than the proportion of female qualifiers across all subjects and only 18% of qualifiers in Computer Sciences were female.
Figure 13: Proportion of UK domiciled female qualifiers from STEM subjects in Higher Education, 2012
Secondary Education
Gender differences are evident in the representation and attainment at both GCSE and A-Level. This section presents data for both 13 .
Uptake of IT related GCSEs
There are a number of IT related GCSE courses open to students considering GCSE choices in England, Northern Ireland and Wales, including: a full GCSE in ICT, a GCSE Double Award in Applied ICT, a short course GCSE in ICT and, newly introduced in 2012, a full GCSE in Computing.
The UK IT related GCSE results for 2013 showed an increase in entries from 2012 with the number being 87,788, (an increase of 25% from 2012 to 2013) for all ICT courses (full, short and double awards) compared to an increase of 1.9% for all courses (full, short and double awards). This was the first increase since 2005 but was still 66.5% lower than the number of entries in 2005. In 2013 in the UK, ICT GCSEs (all courses) represented just 1.53% of all GCSEs taken. There was an increase of 35% in the number of entries for the ICT full course GCSE from 2012 to 2013 (compared to an increase of 4% for all full course GCSEs), an increase of 141% in the number of entries for the new Computing full course GCSE and an increase of 20% in the number of entries for the ICT double award GCSE (compared to a 36% decrease for all double award GCSEs). However, there was a decrease of 22% in the number of entries for the ICT short course GCSE (compared to a 26% decrease for all short course GCSEs). The proportion of females who sat an IT related GCSE in 2013 was 44% (51% for all GCSE courses), a decrease of three percentage points compared to 2012. 140,000 120,000 100,000 80,000 60,000 40,000
Full course ICT GCSE Full course Computing GCSE Short course ICT GCSE Applied ICT GCSE 
Uptake of Computing and ICT A-Levels
Data has been analysed for Computing and ICT A-Levels. Computing A-Level sets out to develop a broad range of specialist skills and knowledge relating to IT. ICT instead sets out to encourage students to be 'discerning users of ICT' . Broadly speaking these are, equivalent to 'IT professional' and 'IT user' related qualifications and the content of the Computing A-Level is more relevant to IT related Higher Education and IT related employment than A-Level ICT. The proportion of females undertaking ICT A-Levels has remained fairly stable in recent years and, in 2013, females accounted for 38% of those taking this subject. However, the proportion of females undertaking Computing A-Levels had remained relatively stable in recent years but, in 2013, females accounted for just 6.5% of those taking this subject, a decline of 1.5 percentage points compared to 2012. Wales had the largest proportion of female Computing A-Level students at 12% in 2013. Male  785  710  710  555  515  480  290  305  260  230   Female  205  200  180  165  130  140  80  50  40  30   Total  995  910  895  720  645  620  370  355  300  260   ICT  Male  340  360  380  590  700  755  785  800  685  610   Female  215  195  260  385  555  650  700  650  545  495   Total  560  555  635  975 1, 
Uptake of A-Levels across STEM subjects
With the exception of biology, a gender imbalance is prevalent in those taking A-Levels across the majority of STEM subjects with female participation rates, particularly in Computing (7%), and Physics (21%), well below the average for all A-Level subjects (54%) and below the average for all STEM subjects (42%). 
Gender differences by attainment
Although males account for the majority of those taking IT related GCSEs and A-Levels, the females who do take such qualifications, in terms of attainment, outperform their male counterparts.
IT related GCSEs
Females consistently outperform males at the higher grades, C and above. 76.3% of females compared to 69.2% of males who took an IT related (ICT and Computing) full course GCSE were awarded A*-C grades with 30.9% of females as opposed to 23% of males being awarded either an A* or A grade in 2013. These attainments were above the average for all GCSE full courses, where 24.8% of females and 17.6% of males were awarded either an A* or A grade. Source: e-skills UK analysis of data from the Joint Council for Qualifications
Computing and ICT A-Levels
The story is much the same at A-Level with females, although fewer in number, continuing to outperform their male counterparts. 21.2% of females taking Computing A-Levels compared to 15.4% of males and 16.3% of females taking ICT A-Levels compared to 10.3% of males were awarded either an A* or A grade in 2013 in the UK. 
Educational attainment
Just over two thirds (69%) of female IT specialists held some form of HE qualification in 2013 -a proportion equal to that of male IT specialists but one much higher than that observed for either women or men within the wider workforce (44% of all female workers and 39% of all males were thought to hold an HE qualification at that time).
Figure 21: Highest qualification held by gender for IT specialists/all workers, 2013
Source: e-skills UK analysis of data from the ONS Labour Force Survey (four quarter averages)
Like men working in IT roles, female IT specialists that were self-employed were slightly more likely to hold an HE level qualification than those working as employees (72% vs. 69% respectively). 
Apprenticeships
Earnings
The median gross weekly wage for female IT staff (full-time permanent employees) in 2013 was £640 per week -16% (£120) less than the comparison figure for men working in IT roles (£760). In fact, the recorded level of pay received by women in IT roles has been consistently below that of male IT specialists for each of the past 10 years with the pay differential ranging from just 10% in 2012 to 19% in 2004 and 2005 . Source: e-skills UK analysis of data from the ONS Labour Force Survey (four quarter averages)
Of course it could be argued that women may be paid less than men owing to differences in the employment characteristics of the two groups and in particular the occupational distribution of IT staff. However, a comparison of the basic rate of pay (i.e. excluding overtime) for full-time IT staff by occupation reveals that in 2013, women were paid less than men irrespective of the type of IT role they were employed in -the difference ranging from just 4% for Programmers/Software Development staff to 19% in the case of IT Project/Programme Managers. £480  £470  £470  £460  £450  £440  £420  £410  £400  £380   £730  £710  £710  £720  £690  £680  £640  £630  £620  £600 £500 £500
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Male IT specialists Female IT specialists All workers Source: e-skills UK analysis of data from the ONS ASHE survey 14 Eurostat data/analysis are based on a different (though broadly equivalent) classification to that employed within the UK and as such are not directly comparable.
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International comparisons
IT occupations
Though the representation of women within IT occupations in the UK is relatively low by comparison with their workforce presence more generally, this is a common issue throughout Europe. More specifically, an analysis of data on female participation in the workforce amongst the EU15 shows that, on average, only around 17% of IT staff within these member states are female compared to a participation rate for the wider workforce (all workers) of 46%. Compared to other EU15 members then, the proportion of IT specialists that are female in the UK is slightly below average and well below the levels recorded in Sweden, Finland, Spain, Ireland and Greece in particular where more than 20% of IT specialists are women.
The IT sector
Interestingly, the level of representation for women in the IT sector (IT businesses) was also found to be lower in the UK across the EU15 as a whole in 2013 (22% vs. 25% respectively), and though the difference is small, the UK is noted for having one of the lowest levels of female representation of all such member states. 
